The life cycle of Clerada apicicornis was determined under laboratory conditions. Mean development times in days were : egg 27.2, nymph I 12.5, nymph II 12, nymph III 13.4, nymph IV 16.4, nymph V 26 
The bug Clerada apicicornis Signoret has a broad geographical distribution in the tropical zone of both Eastern and Western Hemispheres (Malipatil 1981 (Malipatil , 1983 . This species has been reported in Singapore associated with Triatoma rubrofasciata (Simmonds 1971) , and was first recorded in Colombia by Bonilla-Naar (1948) , where it was observed feeding on Rhodnius prolixus during an effort to colonise it in the laboratory. C. apicicornis has been proposed as a potential vector of Chagas disease, because of its presence in houses (Castro-Ferreira & Deane 1938a,b) and detection of vertebrate blood in its intestine (Harrington 1990) . Under laboratory conditions, this bug fed very well on R. prolixus and cockroaches (Blaberus atropus) suggesting that its predatory feeding could be useful for the potential biological control of some arthropod vectors (Simmonds 1971) . Under experimental conditions it also fed on mouse, hamster, rabbit, and turkey (Torres et al. 2000) .
During the past six years, the Entomology Laboratory, Instituto Nacional de Salud, has maintained a colony of C. apicicornis initiated from specimens collected from rural human dwellings in the municipality of Guateque, Boyacá Department, Colombia. However, the biology of this species has not been studied in depth. To better understand the reproductive biology, a horizontal life table was constructed based on the development time of each instar of the progeny of 29 cohort females, with observed and predictive population parameters being calculated. A vertical life table was constructed and the mortality was described for each instar of one generation.
MATERIALS AND METHODS
The study was carried out between 1995 to 1996 with specimens from the laboratory colony. The experimental conditions were: relative humidity ranging from 44.5% to 78% (mean 61.8%), minimum temperature ranging from 17.5 o C to 26 o C (mean 19.9 o C) and maximum temperature ranging from 20 o C to 31 o C (mean 22.7 o C).
The cohort was initiated with 29 couples (female-male) of 5th-stage nymphs which were sexed and separated by size. Each couple was separated into a glass container (13 x 7 cm), with a cockroach (B. atropus) introduced for their nourishment, and a folded white paper (8 x 8 cm) placed into each container as an artificial habitat of the bugs and the cockroaches. The container was covered with a piece of white cloth and sealed with a rubber band. When the adults emerged, all the couples were checked to confirm the sex of the specimens. Each day a new folded white paper was introduced into each container for oviposition. The paper with attached eggs was transferred to another labelled glass container, where egg development was observed. Data were recorded daily for survivor cohort females, eggs laid by each female, the nymphs and adults obtained per each female. Data from the cohort were converted into weeks and then subject to the methods of calculation described by Pianka (1988) , Rabinovich (1980) , and Southwood (1978) , as they were compiled and used for Lutzomyia shannoni (Cárdenas et al. 1999) . The life cycle of C. apicicornis was estimated by daily monitoring of the development of eggs oviposited by 10 females.
RESULTS

Description of the development stages
Egg -The eggs of C. apicicornis were elongated oval and measured 1.5 mm in length and 0.4 mm wide. The eggs were light brown in colour with granulous sculpturing over chorium; the micropyle extreme was flat with a variable number (14-17) of micropyle processes (Fig. 1A) . The mean incubation time was 27.2 days with a range of 26 to 28 days.
First instar nymphs -The body length was 1.8 mm. The head, thorax, legs, and the first three antennal segments were light grey, while the fourth one was pale yellow, and the abdomen dark yellow in colour (Fig. 1B) . The development time of this stage ranged from 11 to 14 days (mean 12.5).
Second instar nymphs -The body colour was similar to that of the first instar, but this stage was larger in size (Fig. 1C) . The development time of this instar ranged from 11 to 14 days (mean 12).
Third instar nymphs -The body colour was similar to that of the first and second stages, but larger in size (Fig. 1D) . The development time of this instar ranged from 11 to 15 days (mean 13.4).
Fourth instar nymphs -The body length reached 4 mm. The head, and legs were grey, with the first three antennal segments dark brown while the fourth one pale yellow in colour. The thorax was dark brown with a grey sculpture over the dorsum. The abdomen was red with three brown spots over the dorsum (Fig. 1E) . The development time of this instar ranged from 15 to 18 days (mean 16.4). Fifth instar nymphs -The body length reached 6 mm. The head and the legs were light brown while the antennal segments were similar in colour to those of the fourth instar. The thorax and hemelytra were dark brown with yellow sculpture (Fig. 1F) . The development time of this instar ranged from 22.5 to 29 days (mean 26).
Adults -The external morphology was as described by Lent (1939) (Fig. 1G-H) . The complete life cycle from egg to adult ranged from 100 to 115 days (mean 108.8) in males, while in the female it ranged from 100 to 112 days (mean 106.5). The male longevity ranged from 77 to 317 days (mean 220) while the female longevity ranged from 117 to 275 days (mean 172).
Population parameters
Horizontal life table and predictive population parameters -A horizontal life table was constructed and the predictive population parameters estimated in absence of mortality according to Southwood (1978) . were plotted (Fig. 2) . The increase in reproductive value was exponential (despite a fecundity of zero between 0.5 to 15.5 weeks) until the females reached an age of 18.5 weeks, when oviposition was initiated confirming the theoretical expectation. At 18.5 weeks the V x reached the maximum peak, this value coincided with a maximum peak of fecundity. V x , then decreased slowly until 53.5 weeks, while the fecundity (m x ) of the surviving cohort females (l x ) was fluctuated between 0.25 and 3.5 eggs per female per week.
Observed population parameters -A total of 786 adults from 29 cohort females was obtained (Table I) , 390 daughter females and 396 males. The replacement rate R o '= 13.4 daughter females per cohort female was estimated. The generation time T c = 27.4 weeks was estimated using methods of Laughlin and Bengstron (Southwood 1978) (Fig.  3) . The innate capacity of population increase was r c ' = 0.09 daughter females per cohort female per week. The finite rate of increase was λ' = 1.1 individuals per female per week.
Analysis of the stage-specific mortality
A vertical life table was constructed based on the l x (live individuals) and d x (mortality) at each instar. Stage-specific mortality was based on data in the vertical life table according to Southwood (1978) (Table I) .
Egg mortality -From the 29 cohort females of C. apicicornis, 2,803 oviposited eggs were obtained, and the mortality was 48.1%. The irreplaceable mortality in oviposited eggs was 26.2%. Without this mortality, an additional 673 Nymph mortality -The second type of significant mortality occurred in the 1st-instar (12.5%). The irreplaceable mortality was 9%. Without this mortality, an additional 173 1st-instar nymphs would have passed to the following instar making a total of 1,282 2nd-instar nymphs. The mortality of 2nd-instar nymphs was 4.7%. Without irreplaceable mortality (3.9%) an additional 64 nymphs of 2nd-instar would have passed to the following stage for a total of 1,041 3rd-instar nymphs. The mortality at 3rd-instar nymphs was 2%. Without irreplaceable mortality (1.8%) an additional 61 nymphs would have passed to the following stage for a total of 977 4th-instar nymphs. The mortality at 4th-instar nymphs was 2.1%. Without irreplaceable mortality (2%) an additional 77 nymphs (4th instar) would have passed to the following stage for a total of 993 5th-instar nymphs. The mortality at the 5th-instar was 2.6%. Without irreplaceable mortality (2.6%) an additional 72 (5th-instar nymphs) would have passed to the following stage for a total of 930 adults.
DISCUSSION
Comparing the development time in days of C. apicicornis obtained in this study with those reported by Simmonds (1971) , the complete life cycle from egg to adult male coincided (mean 108.8 vs 109), and also the 2nd-instar (11-14 vs 12-13); while the egg (mean 27.2 vs 18), and 1st-instar (11-14 vs 7-8) were very different. This is the first report for this bug of the reproductive biology based on life table. According to the data obtained, C. apicicornis has a long life cycle like most other hemimetabolous insects (Truman & Riddiford 1999) . We concluded that this species is a K-strategist and its demographic explosion is prey-dependent. Specific data on population parameters for comparison with other species of Lygaeidae are not available. Observing the population parameters of C. apicicornis (data of the present work), with those for R. prolixus from Venezuela and T. infestans from Chile (data of Rabinovich 1972 Rabinovich , 1980 , a similarity was observed between C. apicicornis and R. prolixus that did not exist with T. infestans (Table II) .
The laboratory data providing essential baseline information concerning the reproductive potential for C. apicicornis need to be complemented by studies of reproductive biology in the field.
The study of C. apicicornis-R. prolixus interactions in the laboratory and in the field will be essential in order to evaluate the real predator-capacity of C. apicicornis and to determine the real vector-capacity in the transmission of Chagas disease, so that we can properly involve or reject this insect in biological control. The parameters of R. prolixus and T. infestans initially calculated in days (Rabinovich 1980) are shown in weeks.
ACKNOWLEDGMENTS
To Dr Cristina Ferro, co-ordinator of Entomology Laboratory, Instituto Nacional de Salud of Colombia, whose suggestions greatly improved the presentation of this manuscript. 
